89.
ON THE  DURATION  OF  FREE  ELECTRIC CURRENTS IN AN  INFINITE CONDUCTING CYLINDER.
[British Association Report, pp. 446, 447, 1882.]
TAKING the axis of the cylinder as that of z, we suppose that the currents are functions of *J(a? + y2), or r, only, and flow in the circles r — constant. From the equations given in Maxwell's Electricity, vol. n. §§ 591, 598, 607, 610, 611, we may deduce for a conductor of constant p
do
with similar equations for 6 and a.
In the present case the magnetic forces 6 and a vanish, and c is a function of r only.   Thus
d?     1 d\       ,     ~dc
+ ~  J- I C = ^TTf^C -77 ,
3    r drj               dt
or, if c varies as e"71*,
r dr
c-o,
the solution of which, subject to the condition of finiteness at the centre, is c = A J0 {y(47r/mGV} = ^o (kr).
To determine the admissible values of ft, we have only to form the condition which must be satisfied at the boundary of the cylinder r~R. It is evident that the magnetic force must here be zero, so that the condition is
The roots of the function are,
2-404, 5-520, 8'654, 11-792, &c.ors; but when the position is such that the function (for two given coils) is a maximum, the result is practically dependent only upon the two mean radii, and being of no dimensions can involve them only in the form of a ratio. In order then to calculate the result, all that it is necessary to know with precision is the ratio of the mean radii of the two coils. This ratio can be obtained electrically, with full precision, and without any linear measurements. . For, if the two coils considered as galvanometer coils are brought coaxially into the same plane, the ratio of their constants can be found by the known method of dividing a current between them hi such a way that no effect is produced upon a small magnet suspended at their common centre. The ratio of the resistances in multiple arc gives the ratio of the currents, and this again (subject to small corrections for the finite size of the sections), gives the ratio of the mean radii.
